The genetic algorithm is a search procedure based on the mechanics of natural selection and natural genetics, which combines an artificial survival of the fittest with genetic operators abstracted from nature. In this paper, a genetic algorithm for function optimization is introduced and applied to calibration of a conceptual rainfall-runoff model for data from a particular catchment. All seven parameters of the model are optimized. The results show that the genetic algorithm can be efficient and Copyright 1991 by the American Geophysical Union.
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For example, when l = 7, the mapping is shown in Table  1 4. Assign a probability value pj to each point j = 1, 2,---, rn, giving higher probability to points of lower function value. The worst point after ranking isj = 1, and its probability value p• will be the smallest. The best point is j = m, and its probability value Pm will be the largest. The probability values for other points are linearly interpolated The summation of probability values for all points, E,• • p j, should be equal to unity. The average of probability values for all points is then 1/m. A value of C/m can be assigned to Pm so that the probability value for the best point is C times the average, where C > 1. The corresponding probability value for the worst point p• is then (2 -C)/m. To ensure that all probability values are nonnegative, C should be less than or equal to 2. C = 2.0 can be used. Using a smaller value of C will result in a more robust but slower search. The runoff generated from the water balance component is transformed into discharge by a linear system. The gamma function instantaneous unit hydrograph is used as the impulse response [Nash, 1958] . This introduces two more parameters, K and n. If n is integral, the system corresponds exactly to a series of n equal linear reservoirs with storage coefficient K. The parameter pair n and nK should, however, be chosen rather than n and K, because n is a shape parameter and the product nK is a scale parameter. Expressed in this way, the two parameters are likely to be more independent than would n and K, both of which contribute to the scale.
Select two points
A total of seven parameters are thus contained in the Table 2 . A total of 60 days was taken as the warm-up period at the end of which it is assumed that the effect of the initial assumed soil moisture condition will be reduced to an insignificant level. The memory length of the pulse response function was taken as 10 days.
The same genetic algorithm operator parameter values were used as in the example. As before, the use of a 10-bit binary coding to represent each parameter means that the range of each parameter is discretized into 2 l0 = 1024 points. The algorithm was then applied to calibration of the Xinanjiang rainfall-runoff model for the Bird Creek catchment data. All of the seven parameters of the model were optimized. Out of 10 runs of optimization, each starting from a different set of randomly selected initial points in the search space and with 5000 objective function evaluations, eight runs were able to locate the global peak. Although the other two runs located two other peaks, the objective values of these two peaks are only marginally higher than, ard practically indistinguishable from, the objective functi:c• value of the global peak. Therefore, all 10 runs can be regarded as successful. This shows that the genetic alg0-rithm can provide an efficient and robust means for calibrating the Xinanjiang model. The algorithm can also be applied to calibration of other hydrological models.
